SUMMARY Nine adult survivors of out-of-hospilal presumed cardiogenic cardiac arrest, who remained unresponsive for longer than their third hospital day and who eventually were discharged from the acute care hospital, are reported. Their neurological outcome fell into three distinct categories: (a) a persistent vegetative state, (b) able to follow some simple commands but requiring total nursing care, and (c) able to perform most activities of daily living but unemployable because of marked organic mental deficits.
Introduction
WITH THE EVER INCREASING AVAILABILITY of community comprehensive medical emergency systems, many more patients are being resuscitated from out-ofhospital cardiac arrest. 1 ' 2 The survivors usually fall within several broad groupings. There are those patients who awake within the first few hospital days, those who succumb to their illness during the acute hospitalization, and those who have a prolonged period of unresponsiveness but do leave the acute care hospital. It is this last group that often causes a major concern regarding long-term neurological prognosis.
The neurological outcome at maximal improvement was examined in an adult group of out-of-hospital cardiac arrest survivors who remained unresponsive to simple verbal commands through at least the first three hospital days, and who were eventually discharged from the acute care hospital.
Patient Analysis
Partial illness profiles of nine adult survivors of nonhospital cardiac arrest who remained unresponsive through at least their third in-hospital day, but yet were able to leave the acute care hospital, are summarized in table 1. These patients represent the prolonged coma cardiac arrest survivors of 137 presumed cardiogenic cardiac arrest admissions in the 25-month period, January 1973 through January 1975, at our acute care emergency hospital. These patients had all been evaluated by the neurology service during their acute illness. All the long-term responsive survivors were personally examined in follow-up visits, except for Patient No. 9 who resided at a great distance. In his case, physician and family evaluations were used for follow-up.
The patients' age, sex and race are stated in On discharge, acute myocardial infarction had been clinically documented in Patient Nos. 1, 3, and 4. Patient No. 9 was found to have a "midsystolic click syndrome." Patient Nos. 2, 5, 6, 7 and 8 were discharged with the diagnosis of cardiac arrest of undetermined etiology.
At follow-up, Patient Nos. 2,4, 5 and 6 had remained in a persistent vegetative state. 3 They had regained what is considered brain stem level function but had no recognizable cortical function as judged behaviorally. All died within a three-week to four-month period after their arrest. Postmortem examinations were performed on two patients. Patient No. 2 showed left ventricular hypertrophy, and cerebral edema with acute ischemic alterations and focal chronic ischemic alterations. Patient No. 6 showed an extensive old left ventricular infarction, and diffuse subcortical gliosis, with spongiosus in the brain. Two patients had regained the ability to comprehend and follow some simple commands but were spastically quadriparetic, incontinent, unable to swallow and totally dependent. Patient No. 1 died after 22 months of this existence in a nursing home while Patient No. 8 was being totally cared for in his home at sixmonth follow-up. Patient Nos. 3, 7, and 9 were ambulatory and independent in most activities of daily living at sixmonth to one-year follow-up. However, mentation and personality changes consisting of marked inability to retain new information beyond several seconds and exaggerated irritability caused them to be unemployable. These patients were able to verbalize their memory difficulties but with somewhat flat affects. Patient No. 9 was described as losing independent initiative, functioning on a preschool level. Spelling, vocabulary and simple arithmetic ability were relatively well preserved in all. Discussion In 1959, Bokonjic and Buchtal 4 stated that the critical duration of postanoxic unconsciousness for total recovery was 48 hours in cardiac arrest. Beyond this time, there was an irreversible clinical deficit in their patients. 4 Little appears changed in the intervening years as our current data reaffirm their conclusion. Moreover, by extending the dura-NEUROLOGICAL OUTCOME OF COMA SURVIVORS/Yarnell l /i months: alert, friendly; can do some simple calculations but unable to maintain train of thought; intact ability to name, follow simple commands; cannot read for comprehension; spotty remote memory; marked inability to retain new information, "I kind of lost control of my memory;" increased irritability; able to take care of daily needs but unemployable At 6 months: nonverbal, choreoathetotic movements of head and extremities constant; follows some simple commands; recognizes people; incontinent, hypertonic, quadriparetic; places any grasped object in mouth; minimal swallowing; needs complete care At 6 months: has had to be hospitalized for paranoid ideation; withdrawn; hyperirritability; unable to concentrate; cannot recall a series of commands; poor recent memory ability; intact motor and gait; childlike, has to be shown where clothes are to dress himself; excellent vocabulary, spelling; unemployable tion of postarrest unresponsiveness to three days, our patient population amplifies the clinical deficits. Our patients fell into three distinct survival categories: four patients remained in a persistent vegetative state, two patients were able to follow simple commands and recognized familiar persons but needed total nursing care, while three patients were mostly independent in the activities of daily living but were unemployable because of major organic mental defects. Others have noted similar postarrest coma findings. 8 -6 Neurological findings of only reflex motor responsiveness, at best, shortly after arriving on the intensive care ward were found in all our patients and supported a previous report of worse final outcomes.
